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10. Page 13, Discussion Line 9, it is incorrect to draw the conclusion that the absence of EX and/or PA may increase the risk of NRs, because it is a cross-sectional study.
11. Page 13, Discussion Line 24, what kind of population are the participants in the current study, healthy, or having certain diseases? Based on the age range of the studied population, it is possible that the high prevalence was partly due to other coexist diseases those people had. Were information on health status, lifestyles, lipids, glucose, and even other biomarkers collected at the same time?
12. Page 14, Discussion Line 11-19, since the questions to the EX and PA information were very vague, it is not appropriate to discuss as the authors did now. If someone did EX for quite a long time, even the intensity was not as high as PA, the total energy consumed would exceed that of PA.
13. Page 15, Discussion Line 14, no significant differences could probably be due to small sample size in this group, rather than no effect. Please draw the conclusions with caution.
14. Page 16, Line 13, please discuss more on the limitations, such as questionnaire-based information on studies variables, and misclassification of NRS only using one question, etc.
15. The line numbers are messy. Please re-number them.
REVIEWER
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GENERAL COMMENTS
This manuscript examined the association of lack of exercise or physical activity with on non-restorative sleep (NRS). Subjects were Japanese who went for health checkups provided by the National Health Insurance Organization (NHIO) in 2013. Results showed that lack of exercise or (and) physical activities were associated with NRS in people older than 50. The association was not significant in men or women with only exercise. 1. Proportion of NRS was high in men and women aged between 40 and 49. These were also the age with a lot of daily life stress. Their baseline NRS might have been high, thus did not show significant difference. The discussion was weak on this aspect. 2. The sample size for each group should be sufficient to detect the difference. This should not be the limitation of the study. 3. Exercise or physical activity were summarized into one question with yes-no response. The recall period for exercise was one year. What about that for physical activity and NRS. Would recall period affect the outcome?
VERSION 1 -AUTHOR RESPONSE
Response to Reviewer 1:
1. As this is a cross-sectional study without temporal relationships, the word "effect" is not appropriate. Please change to other words. We agree with the reviewer that some clarification would be better, and have therefore added the underlined text for EX and PA in the Abstract (p.2, lines 3-4): exercise (EX; a planned and purposeful activity) and physical activity (PA; daily bodily movement).
4. Among all groups? Whats your primary object?
5. Line 16, in Results, "with very few exception", you need to articulate what is the exception.
Thank you for comments No. 4 and 5, which we will now answer together. The primary objective of our study was to investigate the associations of EX/PA with NRS, and we believe that this objective can be accomplished by describing exceptions. We have revised and added the following underlined text to the Results section of the Abstract (p.2, line 17): Except for 40s and 70s among males and 40s and 50s among females, the absence of EX or PA was associated with higher ORs of NRS than referent.
6. In the results of the abstract, both men and women had approximately twice likelihood of having NRS in their 50s, why did the authors draw the conclusions that the effect of EX and PA on NRS varies widely by gender?
We agree that this point requires clarification and have thus revised the Abstract's Conclusions section (p.2, lines 22-23): health care providers must take into account the similarities and differences in the associations of EX and/or PA with NRS by gender and age when they...
Consistent with this, we have also revised the Conclusions section of the main manuscript (p.18, lines 12-14): "Health care providers must take into account the similarities and differences of associations of EX and/or PA with NRS by gender and age when they support people with NRS."
In addition, we corrected the female age group description in the Results section of the Abstract from 50s to 60s. In this study, we adjusted age and gender by stratifying these variables at the research design stage, instead of inputting these variables as covariates to multivariate analysis for adjustment. In light of the sample size, stratification was considered to be a simple and sufficient method for the control of confounding factors such as age and gender.
Thank you for pointing this out. To address your comment, we have revised the Discussion accordingly (p.13, lines 16-17): The results of this study suggest that lifestyle interventions such as EX and PA may contribute to NRS prevention.
Page 13, Discussion
Line 24, what kind of population are the participants in the current study, healthy, or having certain diseases? Based on the age range of the studied population, it is possible that the high prevalence was partly due to other coexist diseases those people had. Were information on health status, lifestyles, lipids, glucose, and even other biomarkers collected at the same time?
Our study population included both healthy and unhealthy persons, whereas the information about coexisting diseases was partly collected. It is important to conduct the analysis using the information on coexisting diseases since such information may be a confounding factor of the associations between EX/PA and NRS. However, in the current study, we analyzed the data without using such information because it was difficult to find the evidence for the basis of case selection. The associations between NRS and coexisting diseases has not yet been clarified, while past studies indicated the associations between short sleep duration and coexisting diseases such as obesity [A] , diabetes mellitus [B] , hypertension [C] , and dyslipidemia [D] .
As a future study, we believe that we need to analyze the associations between EX/PA and NRS while taking coexisting diseases into consideration. Here, we have added the following text to the Limitations (p.17, lines 20-23): Moreover, future study is required to analyze the associations between EX/PA and NRS using information regarding coexisting diseases such as obesity, diabetes mellitus, hypertension, and dyslipidemia, because such information may be potential confounding factors of the associations.
We agree that this point requires clarification, and have therefore added the following underlined text to the Discussion section (p.15, lines 1-14): "...between the referents and subjects who engaged only in EX. As mentioned previously, EX differs from PA in that it is a planned and purposeful activity, and EX is also known to be associated with sleep quality.
[25] The participants of 40s males who could engage in EX might have been excelled at managing their own health including prevention of NRS. Japanese national survey as of 2017 indicated that the proportion of males having exercise habits was lower among 40s (24.4%) compared to other age groups such as 50s, 60s, and 70s (27.1%, 42.9%, and 45.8%, respectively).
[26] In light of the fact that the engagement in EX is not popular among 40s males, the 40s among males engaging in EX may have been the specific group comprised of particularly health-conscious persons, and there is a possibility that such health consciousness may be associated to self-management of sleep quality and the absence of NRS. It is assumed that this interpretation is supported by the result that the proportion of 40s among males engaging EX in the present study (total proportion of persons engaged both in EX and PA and only in EX, 24.5%) was approximately the same as that of above-mentioned national survey."
We also have added the following text to the Limitations (p.17, lines 17-19): In addition to these limitations related to the evaluation of NRS, the detail of EX and PA should be measured in terms of its total duration, intensity, and amount.
13. Page 16, Discussion Line 14, no significant differences could probably be due to small sample size in this group, rather than no effect. Please draw the conclusions with caution.
We agree with you on this point, and have thus added the following underlined text to the Discussion section (p.16, lines 13-17): "...when they engaged in either EX or PA. It should be noted that the sample sizes were relatively small and p-value of the category engaged only in PA was nearly significant. The associations between the engagement only in PA and increased NRS risk may be revealed when the sample size is enlarged. To reduce the risk of NRS among this age group, it may be more realistic to engage only in EX or both in EX and PA.
We agree that this point requires clarification and have revised the Limitations accordingly (from p.17, line 15 to p.18 line 3): Limitations of this study were that the degree and time period of NRS were not revealed and the distinction between NRS and other sleep disorders was not fully clear since the information regarding NRS was collected by a single question with yes/no response. In addition to these limitations related to the evaluation of NRS, the detail of EX and PA should be measured in terms of its total duration, intensity, and amount. In particular, for the precise measurement of PA, the question item should include the recall period. Moreover, future study is required to analyze the associations between EX/PA and NRS using information regarding coexisting diseases such as obesity, diabetes mellitus, hypertension, and dyslipidemia, because such information may be potential confounding factors of the associations. In future study it may be required to collect the information about psychological status possibly associated to NRS such as life stress in order to deeply interpret the high proportion of NRS in males and females in their 40s.
We have now re-numbered the line numbers.
Response to reviewer 2:
1. Proportion of NRS was high in men and women aged between 40 and 49. These were also the age with a lot of daily life stress. Their baseline NRS might have been high, thus did not show significant difference. The discussion was weak on this aspect.
We agree that life stress may explain such high NRS prevalence, and that this point therefore requires further discussion. Moreover, it is possible that non-significant categories among participants in their 40s in logistic regression analysis may be comprised of persons with a lot of life stress. However, our study did not include such information. Thus, we have added the following text to the Limitations (p.17, line 23 to p.18 line 3): In future study it may be required to collect the information about psychological status possibly associated to NRS such as life stress in order to deeply interpret the high proportion of NRS in males and females in their 40s.
2. The sample size for each group should be sufficient to detect the difference. This should not be the limitation of the study.
We agree with your assessment on this point, and have therefore removed the topic of sample size from the Limitations.
